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Supporting Information
Modeling
Disposal, plastics, mixture, 15.3% water, to municipal incineration/CH Disposal, concrete, 5% water, to inert material landfill/CH Disposal, steel, 0% water, to inert material landfill/CH Nacelle Disposal, plastics, mixture, 15.3% water, to municipal incineration/CH Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH Rotor Disposal, plastics, mixture, 15.3% water, to municipal incineration/CH Turbine Disposal, plastics, mixture, 15.3% water, to municipal incineration/CH Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH Used oil Disposal, used mineral oil, 10% water, to hazardous waste incineration/CH Aluminum, iron, steel (with the exception of reinforcing steel in the foundation) and copper were assumed to be recycled and modeled as cut-off processes. According to the cut-off approach, e.g. followed in the ecoinvent database v2 that was used for background data in this paper, environmental burdens of the recycling processes are allocated to processes using the secondary materials and are thus not included in the LCA of the wind turbines.
9
S3
Life Cycle Inventories
Rotor. The rotors mainly consist of glass fiber reinforced plastic, steel and iron components. Nacelle. The rotors mainly consist of glass fiber reinforced plastic, steel and iron components. Foundation. Land transformation and occupation was not included in many studies and was added. Transformation to traffic area was assumed independent of turbine size, with an area of 1000 m Cables and electronics. Cables have a copper core and are PVC coated with a thickness of 1mm and HDPE outside coating with 2.5 mm thickness. Additional 20 kg PP, granulate was used. Cables inside tower were dependent on hub height (h). It was assumed that there were 3 inside cables with a crosssection, A of 640 mm 2 . The cables from the tower base to the grid were independent of turbine size.
Assumptions were: 3 outside cables with a cross-section, A of 50 mm 2 and distance to the grid of 1000 m. The electronic box was assumed the same for all turbine sizes. Transport. Transport is modeled consistently throughout all inventories as:
• 100 km, lorry raw materials to plant • 100 km, lorry, plant to erection site S6
• 200 km, train raw materials to plant • 800 km, train, plant to erection site Densities used in the study were:
• Environmental progress rates 
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Calculation of the scaling factor of generator efficiency
According to previous work, efficiency (ε) is expected to scale with power according to a scaling law.
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Minimum (91.6% for a generator in a 20kW turbine) and average generator efficiency (94%) were reported in literature. 12, 13 The difference between the minimum and the average efficiency was 2.4%. The maximum efficiency was defined as 96.4% (94% + 2.4%) and was allocated to the largest turbine in the study (655kW). With these estimations, a power law with the following function was derived:
This power law was used to scale the efficiency as well as the electric power output P el of the wind turbine (see Table S14 ). The deviation between the scaled P el and the non-scaled P el could then be calculated. Literature Cited
